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What Is Claimed Is : 

1 . An expression cassette comprising, 

a polynucleotide encoding luxA, luxB, luxC, luxDamluxE gene products, wherein (a) 
the arrangement of coding sequences for the gene products is in the following relative order 5' 
- luxA-luxB-luxC-lwcD-luxE- 3'; (b) transcriptipifof the polynucleotide results in a 
polycistronic RNA encoding all the gen^iroducts; and (c) each of the luxA, luxB, luxQ luxD 
and luxE gene products is expres^das an individual polypeptide. 

2. The expression cassette of claim 1, wherein a multiple-insertion site is located 
adjacent the 5' epdof the luxA coding sequences. 

s%. The expression cassette of claim 1, further comprising at least one Gram-positive 
rihdsome binding site sequence (SEQ ID NO:l) upstream of each of the polynucleotide 
'sequences encoding each of the luxA, luxB, luxC, luxD and luxE gene products. 

4. The expression cassette of claim 1, wherein the coding sequences of the gene 
products are derived from Photorhabdus luminescens, 

5. The expression cassette of claim 5, wherein transcription of the polynucleotide is 
mediated by a promoter contained in an Expression Enhapdng Sequence selected from the 
group consisting of Sal -Sa6. / 

6. The expression cassette of claim ^wherein transcription of the polynucleotide is 
mediated by a promoter contained in anBxpression Enhancing Sequence selected from the 
group consisting of Sa2 and Sa4. / 

7. The expression c^sette of claim 1, wherein transcription of the polynucleotide is 
mediated by a promoteL^ontained in an Expression Enhancing Sequence selected from the 
group consisting oLSpl, Sp5, Sp6, Sp9, Spl6 and Spl7. 
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9. An expression cassette comprising, 

a polynucleotide encoding luxA, and luxB gene products, wherein (a) transcription of 
the polynucleotide results in a polycistronic RNA encoding both/gene products, and (b) 
polynucleotide sequences comprising Gram-positive ribo some-binding site sequences are 
located adjacent the 5' end of the lux A coding sequences ana adjacent the 5 f end of the luxB 
coding sequences. / 

10. The expression cassette of claim 9, further comprising an insertion site 5 ! to at 
least one of either the luxA or luxB coding sequepfces. 

11. The expression cassette of claim/10, wherein the insertion site further comprises a 
multiple-insertion site. h/ 

12. The expression cassette of claim 11, wherein the multiple-insertion site is located 
5 f to the luxA coding sequences. / 

13. The expression cassette of claim 9, wherein said polynucleotide further encodes 
luxC, luxD and luxE gene products. 

14. The expression cassette of claim 12, wherein the arrangement of coding sequences 
for the lux gene products is in the following relative order 5' - luxA-luxB-luxC-luxD-luxE- 3'. 

15. The expression cassette of claim 12, wherein Gram-positive bacterial Shine- 
Dalgarno sequences are 5' to all of said lux coding sequences. 
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16. The expression cassette of claim 12, wherein transcription of the polynucleotide is 
mediated by a promoter contained in an Expression Enhancing Sequence selected from the 
group consisting of Sal-Sa6. 

17. The expression cassette of claim 16, wherein transcription of the polynucleotide is 
mediated by a promoter contained in an Expression Enhancing Sequence selected from the 
group consisting of Sa2 and Sa4. 

1 8. The expression cassette of clatfn V% wherein transcription of the polynucleotide is 
mediated by a promoter contained in an Egression Enhancing Sequence selected from the 
group consisting of Spl, Sp5, Sp6, Stf9, Spl6 and Spl7. 

19. The expressionx5assette of claim 18, wherein transcription of the polynucleotide is 
mediated by a promot^contained in Expression Enhancing Sequence Spl 6. 

20. Tnc expression cassette of claim 9, wherein the coding sequences for luxA and 
luxB are'obtained from Photorhadus luminescens. 



21. An expression cassette composing, 
^0/^ a polynucleotide encoding luxM luxB, and luc gene products, wherein (a) transcription 
of the polynucleotide results in a polycistronic RNA encoding all three gene products, and (b) 
polynucleotide sequences comprising Gram-positive bacterial Shine -Dalgarno sequences are 
located adjacent the 5' end of the luxA coding sequences, adjacent the 5' end of the luxB 
coding sequences, and adjacent the 5' end of the luc coding sequences, 



22. The expression cassette of claim 21, wherein said polynucleotide further encodes 
IwcC, luxD and l/xE gene products. 



23. The expression cassette of dikft 22, wherein Gram-positive bacterial Shine- 
Dalgarno sequences are located 5' tojm of the lux coding sequences. 
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29. The expression cassette of claim 21, wherein the coding sequences for luxA and 
luxB are obtained from Photorhadus luminescens. 

30. An expression cassette comprising,/ 

a polynucleotide encoding an in-frame fusion of luxA and luxB gene products, wherein 
(a) polynucleotide sequences comprising Gram-positive Shine-Dalgarno sequences are 
located adjacent the 5' end of thelV^/coding sequences, and (b) an insertion site is located 
between the luxA and luxB codMgjsequences. 

31. The expression cassette of claim 30, wherein the insertion site further comprises a 
multiple-inserti ophite. 
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32. The expression cassette of claim 30, whgreirfsaid polynucleotide further encodes 
luxC, luxD and luxE gene products, w£erei1i1^ of coding sequences for the gene 

products is in the followin^ret^ve\order 5' - IwcA/luxB-luxC-luxD-luxE- 3' 



3 3^Pfie expression cassette of claim 32, wherein Gram-positive bacterial Shine- 
Dalgafno sequences are 5' to the luxA/luxB fusion coding sequences and all of the luxQ IttxD, 
"and luxE coding sequences. 

34. The expression cassette of claim 1, wherein the expression cassette is contained 
within a bacterial transposon. 



35. The expression cassette of claim 1, wherein the expression cassette is contained 
within a bacterial mini-transposon. 




[fcj 36. The expression cassette of claim 34, wherein the coding sequences of the gene 

products comprise codon^Siat are optimal for expression of the gene products in a host 
system into which the expression cassette is to be introduced. 



37. A method of selecting a light-prodijjrfng expression cassette for use in a selected 

cell type, said method comprising 

preparing fragments of genomic D^sfA isolated from the selected cell type, 
inserting the fragments into the insertion site of an expression cassette of any of claims 

30, where the expression cassette y& ;apable of expressing the gene products in the selected 

cell type, 

introducing the expj$dion cassettes carrying the fragments into cells of the selected 
cell type, and 

screening for/ells producing light, where said light production is mediated by the 
expression cassette. 



3&/The method of claim 37, where said fragments are produced by enzymatic 
digestion of genomic DNA. 
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39. The method of claim 38, where said fragments are produced by partial digestion 
using a selected restriction endonuclease. 

40. The method of claim 37, where said fragments are produced by mechanical 
fragmentation of the genomic DNA. 

41 . The method of claim 37, wherein transcription of the lux g^ies is mediated by a 
promoter that is obtained from the selected cell type. 

42. The method of claim 37, wherein the selected cell type is selected from the 
group consisting of Staphylococcus, Streptococcus, Actinomyces, Lactobacillus, 
Corynebacterium, Mycobacterium, Clostridium, Propioytbacterium, Enter ococcus, and 
Bacillus. 

43. The method of claim 37, where saijj^reening is carried out at a temperature 
greater than 37°C. 

44. A luciferase expression cassette comprising: 

a) a polynucleotide encoding luc, and 

b) polynucleotide sequences comprising expression enhancing sequences obtained 
from Gram-positive bacteria 5'tb said /wc-encoding polynucleotide. 



45. The expression cassette of claim 44 wherein the expression enhancing sequences 
are Gram-positive Shirie-Dalgarno sequences. 

46 The expression cassette of either of claim 44 wherein the expression enhancing 

/ 

sequences are/jram-positive promoter sequences. 

47. The expression cassette of claim 44, wherein the small DNA fragment is between 
luc and/the promoter and wherein the small DNA fragment is selected from the group 
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consisting of a nucleotide encoding an open-readjHgframe of the iron transport protein of 
Stapholococcus a polynucleotide encodipg-Sn open-reading frame of the alanine-racinase 
operon and a polynucleotide encpding an open-reading frame a protein having homology to a 
Bacillus protein. 

48 x ^fieplasmids designated pCMOR G+l Sal -6 and pCMOR G+2 Spl, Sp5, Sp6, 
Ipl6and Spl7. 

49. A shuttle vectopcomprising: 

a) an expressiory^assette according to claim 1 ; 

b) a polynucleotide encoding a selectable marker; 

c) a Gr^m-positive origin of replication; and 

d) a Gram-negative origin of replication. 

50. A method of screening for expression enhancing sequences that are useful in 
obtaining expression of luciferase in Gram/positive bacteria, comprising: 

a) introducing DNA fragments from a Gram-positive bacterial genome into an 
expression cassette comprising (i) polynucleotides encoding luxA, luxB, luxC, luxD and luxE 
gene products, where the polynucleotides are in the following relative order 5' - luxABCDE; 
(ii) polynucleotide sequences con*prising expression enhancing sequences obtained from 
Gram-positive bacteria 5' to aMast one of said /ux-encoding polynucleotides and (iii) an 
insertion site 5' to at least on/tff said to-encoding polynucleotides; 

b) transforming the expression cassette of step (a) into a Gram-positive bacteria host 

cells; and / 

c) determining the level of luciferase activity in the host cell, thereby identifying 
Gram-positive expression enhancing DNA sequences that are useful in obtaining expression 
of luciferase hvGram-positive bacteria. 

5]/ A method of screening for expression enhancing sequences that are useful in 
obtaining expression of luciferase in Gram-positive bacteria, comprising: 
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a) introducing DNA fragments from a Gram-positive bacterial genome into an 
expression cassette comprising (i) polynucleotides encoding luxA, luxB gene products (ii) 
polynucleotide sequences comprising expression enhancing sequences obtained from Gram- 
positive bacteria 5' to at least one of said /wx-encoding polynucleotides and (m) an insertion 
site 5 ! to at least one of said /ux-encoding polynucleotides; 

b) transforming the expression cassette of step (a) into a Granj4 ositive bacteria host 
cells; and 

c) determining the level of luciferase activity in the hosfcell, thereby identifying 
Gram-positive expression enhancing DNA sequences that ^te useful in obtaining expression 
of luciferase in Gram-positive bacteria. 



52. A method of screening for expression enhancing sequences that are useful in 
obtaining expression of luciferase in Gram^ositive bacteria, comprising: 

a) introducing DNA fragments fzup a Gram-positive bacterial genome into an 
expression cassette comprising (i) ap^lynucleotide encoding luc\ (ii) polynucleotide 
sequences comprising expression/enhancing sequences obtained from Gram-positive bacteria 
5 f to said /wc-encoding polymjedeotide and (iii) an insertion site 5* to at least one of said luc- 
encoding polynucleotide; 

b) transforming/the expression cassette of step (a) into a Gram-positive bacteria host 
cells; and 

c) determining the level of luciferase activity in the host cell, thereby identifying 
Gram-positive / expression enhancing DNA sequences that are useful in obtaining expression 
of luciferase in Gram-positive bacteria 

53. A method of making a luciferase expression cassette, comprising the steps of: 

(a) preparing polynucleotides encoding in a 5'-3' direction luxA, luxB, luxC, luxD and 
luxE gene products; and Gram-positive Shine-Dalgarno nucleotide sequences operably linked 
to one or more of said /wx-encoding polynucleotides; and 

(b) inserting small sequences of nucleic acids between one or more of the 
polynucleotides encoding a lux gene product. 
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54. A method of making a luciferase expression cassette, comprising the steps of: 

(a) preparing polynucleotides encoding luxA and luxB gene products; and Gram- 
positive Shine-Dalgarno nucleotide sequences operably linked to one qptfiore of said lux- 
encoding polynucleotides; and 

(b) inserting small sequences of nucleic acids betweprfone or more of the 
polynucleotides encoding a lux gene product. 

55. A method of making a lucifepase Expression cassette, comprising the steps of: 

(a) preparing polynucleotides^ encoding luc gene product; and Gram-positive Shine- 
Dalgarno nucleotide sequejKJes operably linked to said /wc-encoding polynucleotide; and 

(b) insertinestfiall sequences of nucleic acids 5' to said /wc-encoding polynucleotide. 

56. A method of modifying a Gram-positive organism to produce light, comprising 
transforming the Gram-positive organism with an expression cassette according to claim 1 . 



57. The method of cl 
required for luciferase acti 




56 further comprising providing, if necessary, the substrate 



58. A method of screening aj^nalyte for its ability to affect expression of a reporter 
marker, comprising: 

(a) transforming Gj^m-positive bacteria with a luciferase expression cassette 
according to claim 4; 

(b) providing the analyte to the bacteria; 

(c) providing, if necessary, the substrate required for luciferase light production; and 
(d^monitoring the effect of the analyte on the ability of the Gram-positive bacteria to 

produce light, thereby identifying whether the analyte affects expression of the reporter in 
Jram-positive bacteria. 



59. The methc^pf claim 58, wherein the substrate is aldehyde and is provided as a 



vapor. 
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60. A method of screening an analyte for its ability to affect expression of a reporter 
marker in a whole animal, comprising: 

(a) transforming Gram-positive bacteptfwith a luciferase expression cassette 
according to claim 1 ; 

(b) introducing the bacterid into a whole animal; 

(c) providing the an&yte to the animal; 

(d) providingHf necessary, the substrate required for luciferase light production; and 

(e) motlitoring the effect of the analyte on the ability of the Gram-positive bacteria to 
produc^Kght, thereby identifying whether the analyte affects expression of the reporter in 
Gram-positive bacteria. 



61 . The method ofjepmi 60, wherein the substrate is aldehyde and is provided by 
injection. / 




62. A Gram-positive bacteria capable of producing light, wherein (a) the bacteria 
comprise luxA and luxB ccxiing sequences, and (b) about 1 x 10 6 bacterial cells can produce at 
least about 1 x 10 4 Relative Light Units at about 37°C. 



63. A transgenk^ animal comprising an expression cassette according to 

claim 1. 




64. A bacteria comprising an expression cassette according to claim 1 . 



65. The bacteria according to claimf 64, wherein the bacteria is gram-positive. 



66. A bacteria comprising ajplasmid according to claim 48. 



67. The bacteria according to claim 66, wherein the bacteria is gram-positive. 
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